Abstract. International Digital Divide is an imbalance state of ICT penetration between countries. This paper analyzes the current status and trends of international digital divide, adopts Gompertz technology diffusion model to verify the determinants of ICT penetration level and diffusion rate separately. Finally, China should use "policy levers" to strengthen international trade cooperation, improve the capability of independent innovation, and achieve Chinese goal of bridging digital divide.
Introduction
Digital divide is a new phenomenon emerging with the development of Information and communication technology (ICT). ICT creates a new group of leading technology, changing the technical foundation of the economic development, and eventually leads to a fundamental change in social economic production.
Rapid growth of ICT adoption in developed countries is raised the specter of international digital divide and marginalized developing countries. From a narrow view, the digital divide between different entities represents universal unbalanced state on the Internet and the proliferation of new ICT products. This paper analyzes the main ICT penetration and diffusion rate between countries, gives an objective description of the status quo and development trends of international digital divide. A Gompertz technology diffusion model is used to study the determinants of ICT penetration and diffusion empirically, focusing on Chinese proposals for bridging digital divide.
Status and Trends of the International Digital Divide
According to the data available, I choose a sample of 43 countries and regions to analyze the current situation and development trends of international digital divide.
Firstly, the global ICT penetration levels were rising during 1998-2004. The initial speed was relatively slow, but in 2000 proliferation was notably faster, with telephone and the Internet was most evident in the trend of changes in the basic Stype show, lots of literatures have proven rapid development of Internet in 2000 was the critical mass.
Secondly, in order to objectively observe changes in the level of ICT penetration, logarithmic ratio of four ICT products penetration level in 2000 and 2004 is used to show the ICT proliferation of diffusion rate. As shown in Fig 1, the diffusion rate of Internet users is faster than the telephone and personal computers. The proliferation of Internet hosts speed greater volatility and some countries of them have even negative growth. This shows that since 2000, the popularity of Internet users significantly raise. However, the Internet hosts might be influenced by more complex factors, show irregular variations. Finally, I choose average value, standard deviation and dispersion coefficient of global ICT penetration to describe the trend of changes in the international digital divide. The level of telephone penetration has increased and the standard deviation remains basically unchanged after 2000. Dispersion coefficient was decreased significantly from 2000. Judging from the trend of development, especially in 2000, global ICT penetration was in the narrow dispersion, and international digital divide was in narrowing trend. On this basis, I try to choose different econometric model, both in absolute and relative speed, to observe determinants of the ICT penetration level, to identify the root causes of the digital divide, to explain the factors that affect all countries. In order to make developing countries realize technical leapfrogging, the fundamental way should be used to catch up with developed countries.
Variable Selection

Dependent Variables
As mentioned above, this paper selects four ICT indicators as dependent variables, including telephones per 1,000 inhabitants, personal computers per 1,000 inhabitants, Internet hosts per 10,000 inhabitants and Internet users per 1,000 inhabitants. The data on the variables are for the period 2000-2004 and taken from the website of the International Telecommunication Union.
Independent Variables
(1) Income per capita. This paper assumes that there is a positive correlation between the level of income per capita and level of ICT diffusion rate. Countries with higher income per capita levels will invest more money in research and development, more access to use advanced ICT. In this paper, I adopt GDP per capita (PPP international dollars) as the proxy for variables.
(2) The Level of Urbanization. I hypothesize that the development of the Internet economy might allow a higher density of ICT community. On the other hand, the proportion of urban population in a certain city reflects a country's level of industrialization and the development of the service industry [1] [2] . The greater proportion of the urban population, the higher the level of industrialization, and lower the level of agriculture.
(3) Education Level. Early researchers [3] [4] believe that there is a significant positive correlation between the level of education and penetration of ICT, low level of education and literacy rates mean a lower level of a country's human capital, it's the main factors hindering the popularization of ICT. Higher level of education can promote ICT penetration, and gradually reduce the learning costs, increase the economic value of technology (Hargittai, 1999) [5] . Therefore, I assume that the level of education is an important factor and chose a country's higher education enrollment rate to represent it.
(4) Information Infrastructure. Information infrastructure is a prerequisite for the adoption of ICT. In this paper represent variables is the number of telephone lines per 1,000 inhabitants.
(5) Regulatory Standards. I assume the government's competition policy and regulatory system impact the ICT diffusion. It will also affect a country's supply and use density of ICT. This paper adopts the Government Regulatory Quality Index (promulgated by the World Bank Institute) as a variable, on behalf of a national government's work efficiency and the quality of economic operation of the regulatory system.
(6) Market Openness. "Imperfect information leads to reduction of trade" (Stiglitz, 1989) [6] . On the one hand, ICT can reduce the space of distance of global trade, thereby reduce information asymmetry. On the other hand, in the process of trade and technology transfer, knowledge and technology spills over. Therefore, I
assume that there is a positive correlation between a country's market openness and ICT diffusion rate, and choose trade proportion of GDP as a proxy variable.
(7) Technology Innovation. ICT products is not only consumer goods, but also a kind of investment products, therefore, I here join the indicator to reflect a country's level of scientific research. The proportion of total industrial exports of high-tech products used here as a representative of variables.
Empirical Models
In light of the current development of international digital divide, first of all, this paper at first adopts multiple linear regression equation for the static analysis of ICT penetration, which comes to the conclusion that the study results are consistent with previous studies, The level of education and Per capita income are most important factors affecting the level of ICT penetration. Therefore, this paper focuses on analysis of ICT diffusion from the dynamic approach.
A Gompertz technology diffusion model (Chow, 1983) [7] is adopted to study the determinants of ICT diffusion speed. The model assumes that the ICT diffusion rate (n) is proportional to the log difference between the current level and long-run equilibrium level (the latter is determined by a series of exogenous variables j X ).
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In this paper, the cross section data of 43 national sample during 2000-2004 is used, aiming at telephones, PCs and Internet users and hosts. Based on different variables, the three models were used to estimate as following:
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DD is a dummy variable reflects the overall state situation, 1 for the developed countries, 0 for developing countries.
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Empirical Results
This after the peak time of the web, the shorter time spans, the shorter time interval has little impact on diffusion speed. On the other hand, in the late 1990s, ICT diffusion speed went faster in the past five years, compared with the 20th century, the mid1990s; the ICT diffusion rate may have significantly changed. ICT is in a period of rapid expansion. Although only a sample of 43 countries, the regression statistics are quite robust. Table 1 shows the empirical results associated with telephone diffusion, reflecting national and regional characteristics and features by adding the dummy variables. Different from the results of previous studies, the income per capita levels are negatively correlated with the telephone diffusion speed. I think that to some extent, the results in the initial spread of ICT products shows income per capita levels may be an important factor affecting the diffusion rate, but since 2000, with telephones and services continue to grow, ICT prices drop rapidly. The consumption level of products and services will no longer be bound by income level and educational skills. Therefore, although telephone penetration rate is relatively low, it disseminates rapidly in many developing countries, even faster than the high-income developed countries. On the other hand, the proportions of telephone and urbanization rate also show a negative correlation with diffusion rate. This also shows that urban market has been gradually saturated; telephone consumption may have shifted to lowincome rural groups. The empirical results are further proof of what we have seen in the analysis of the status quo: the increasing penetration level in developing countries. *, ** and *** indicate significance at 10%,5% and 1% respectively, standard errors in parentheses; White heteroskedasticity-consistent standard error and covariance estimates.
It is very notable that a country's market openness and the pace of proliferation of technology influence the phone diffusion speed, the diffusion rate of telephones would rise when the level of globalization and technological develops in a country, it shows that the importance of current trade and technology to the demand for phones and other ICT products. Virtual region and state variables in the model is not significant, but since the variables impact the income per capita level, actually shows the income differences between developed and developing countries and regions.
When the ICT indicator is personal computers, the estimates yield an insignificant model. However, the statistical model is still significant (significantly higher than the 1% level), which shows the income per capita, educational level, quality of government regulation and the openness of the market are still relevant factors affecting the proliferation of personal computers.
When the ICT indicator is personal computers, the result shows the main impact of the proliferation of Internet users during 2000-2004, the adjusted R 2 is 0.83.
Telephone mainlines per 1,000 inhabitants and Internet users are in the significant correlation (significantly higher than the 1% level), indicating that with the rapid development of the Internet, telephone dial-up access is still the main channel, infrastructure is an important factor affecting the rapid proliferation of the Internet. Meanwhile, income per capita and level of education remain a negative correlation with Internet users, but it was not significant. I interpret the result from the following perspectives. Firstly, "Internet users" are inhabitants who take more than one hour a week online, it may overestimate the number of Internet users; secondly, most Internet users have no fixed source of income, including students. Although the number of Internet is growing faster, the use of the Internet is not clear verification purposes. This is further illustrated right that analysis the ICT only as a consumer goods, not a product.
However, the market openness, the level of urbanization and regulation quality index were positively correlated with the Internet diffusion speed, Although not very significant, but it also shows a certain degree of maturity on the Internet, For the Internet plays an important role in the proliferation of trade, trade can promote the proliferation of the Internet too. Meanwhile, the popularity of Internet was later than telephones, cities are mainly market of the Internet, popularization of the Internet plays an important positive impact and good government regulation of emerging Internet is more conducive to raise the speed.
From empirical results of the Internet hosts diffusion speed, we can see that the socio-economic variables and technology diffusion model can not reflect the determinants of Internet hosts diffusion. This explains the proliferation of Internet hosts differs from the general characteristics of telephones, Internet users and other infrastructure, but more emphasis on the production of capital goods as well as the use of economic value, hence it need further analysis in the future.
In short, in this paper, the Gompertz technology diffusion model is used to come with the empirical results which are very different from previous studies, possible reasons are as follows. Firstly, the basic indicators selected are not much different from previous studies, but the result was quite different. It shows that in the 20th century, especially in the late 1990s, the proliferation of high-speed universal ICT development period, the developing country get access to a fast rate of proliferation, to be more open and its capability of science and technology promoting the development of the market, rather than income per capita and level of education, it proves that a certain degree of economic convergence; Secondly, the selected proxy variables may not accurately reflect the true situation of the variables that affect the empirical results; Thirdly, during the annual rate of the proliferation may be influenced by the random events of the period; Finally, A national ICT diffusion rate and the current level of popularity may be different factors.
Conclusions
International digital divide is a particularly significant phenomenon between the developed and developing countries. From the overall growth trend, diffusion rate of four ICT products rapidly rises particularly in 2000. On the other hand, in developing countries, the diffusion rate is relatively faster than it in developed countries. However, there is still a great gap between the absolute level of penetration, according to the existing speed and trends; it's difficult for developing countries to catch up with developed countries in the near future.
Since 2000, the proliferation of telephones, personal computers and Internet users is different from the early trend, income per capita, the level of education are not important factors affecting ICT diffusion, but market openness, high-tech and the impact of the information infrastructure seemed to be speedy. This provides guidance and recommendations for developing countries to catch up.
The results show that if all countries adopted various "policy leverage" to promote market liberalization, technological innovations, and substantial investment in information infrastructure, the impact of international digital divide will reduce. If the developing countries wish to catch up with developed countries, they should strengthen cooperation in international trade and enhance independent innovation in science and technology, encouraging deregulation in the telecommunications services through a variety of approaches for universal access, from the export of technology to speed up the transfer of technology.
As far as China is concerned, firstly, combined with the balanced development strategy of China's inter-regional, China should emphasize the applicability of ICT, focus on the application of ICT in backward areas, and avoid the path of "individual pursuit of high technology indicators" partial road. Secondly, with respect to technology import, a flexible approach should be developed to a variety of technical trade through licensing trade, cooperative production, technical services, consultancy, import key equipment and complete sets of equipment and other means, find an independent innovation and development way to combine domestic and international technology transfer.
